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The Peatioidc Cantamination Prevention Aot (PCPA) authorire8 the 
Department of Pesticide Regulrtion (DPR) t o  modi@ u8aa perticider i n  
area8 where they have leaohed through roil t o  ground water (Connelly , 
1985). &,eaohing of a#rlcultural chemicals eccurs during raaharge of 
ground water whereby water move8 from the rurfror through the roll profile 
tb a greund watar aquifer (Uhstje & sl,, 1984; Frarar and Chrrry, 1979). 
Recharge may result from natural rainfall or $roar &nthrOpogOnio additions, 
such as from lrrigatlon aventa (Bouwer,1987). S h e a  sunonertimr olimatlo 
aonditionr are hot and dry in mobt of Cslif6mia'a apicultural krma8, ir-  
rigation ir oommon and neaerrsry in order t o  attain profitable yirldr , 

To date, pesticide aat ivc  ingradienta that have been found i n  we11 water 
are predominately soil-applied herbioides, Since these pestioider are 
ueurlly brolrdorrt onto the roll mwface, they require movement into the 
upper layer3 of' roi l  uhere they oontaot aotively germinating and growlng 
uardr. Ewoe~r application of water aaurm movement of rerfdurs out; of 
this aotlve zone. Water budget teohniques Were derived t o  minimize deep 
percolation o f  water from irrigation events (Snyder & a, 19851, Reoent 
etudier oonduated by DPR staff have invertlgated thr um of water budget- 
ing techniquea as surrogate management teohnlouerr for UIQ i n  rertrloting 
pesticide larching (Troland et u. 1990h The DPR 8tudy ahowed 8 cloae 
relationship between the amount of  perbolated water produoed from irrlga- 
tlons and leaohin# o f  atrazine: rasiduas of atranine were w v a d  dreprr ita 
the wil profile in di rec t  proportion t o  the amount of deep percolating 
water produbrd from IrrlgntLonr. 



One other benefit obtained from linkfng water mnnngament tedhniquer ul th  
pcrtlcidr mnagemcnt I8 n potential inoreare in etfioienay through a 

dcoreaae i n  rat;& or application that are sffiaeoious, Although thew i r  
aomc indlaatlon in the literature that lrrlgrtlon mrnapment i r  an Impor- 
tant  raQtor in the psrformande of  peatialdcs, no data art available that 
d l r r a t i y  link irrigation management praotioer ta' rata# 6 t  hrrbfeide ap- 
plfoatlon (Fihrr &, 1988; Jordan g& rL,, 1963; Kmpen, 1989) In 
order for water management option8 t o  be embraoed by growere 18 an impor- 
tant factor In pcrtioide management, DPA must provide rbditianrl evidonoe 
that woulff perbuade growers t o  adopt thme measurea. Thfa rtudy will be 
condudted tx provide basrllne evldenoe linking product prrfel*mnor ulth 
water management, The d&ta will be important evidenab i n  prerentrtions 
given t o  PCA's, grgwerr and others lntertetbd in oontrolllng the leaohlng 
of' pestisidea becaure information on product perfonnancc irr mora par- 
ruarfve than looation of rcrlducr i n  the environment. 

TQ determine the relationrhip between amount of water added by irrigation 
and efflaaoy of waed control by soil applhatitm of  prr-rmm&encr her- 
biofde @ 
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The study i r  designed to investigate the ef feot  of mount o f  watrr applied 
by irrigation an the performanee of a prr-mergence herbicide in a young 
neotarlne orchard, The atudy WBI drlglnally intended to be 8onductbd on 
bare a o i l .  Houovea, thr plotr were vandalized and the rtuby tr-initiated 
on I more aeoure rite aontalnlng a 3-year-old matarhe orshard. 
3imaaine, the hrrbfoide used for this atudy, can be applied up t o  rate of  
2 lbr per awe t o  young treed, In a prcvLour rtudy ak the Prsano rslte, 
rlmatfne had . been applied 8 t  L 4 Ib/acrc--rhtc uhioh rerultod in ampleto 
contra1 o i  weed prOWth i n  both winter and summer be88on8, Control l aa tbd  
fer a t  learrt a 4 month petriad even when eo11 wb8 overwatwed. In the 
proposed rrtudy, the 2 lb/aore rate will be w e d  as 8 bmahIna~k for oon- 
trol. Pastiaide rpplioatione at th ia  rate, ab 1 lbhcre, m d  rt 0 

Zb/acrr wlll be made under either rtficient or everwatered irrigation oon- 
ditionr to determino If a relationship exlutrr between rata of hcrbiaide 
application and amount of l r r l g i t f o n  water applied, Undor field condi- 
tions pestloida rppllcatfans would ooour under I vrrlrty of irrigation 
prrotioer where irrieation effiolrnaier  would rbnge frala very efffoient t a  
overuatered condi tion8 

Treatmdnt alloortlona 
Trrrtmrntr wfll be applied t o  a 3-year-old nectarine arcbard with dlmen- 
rlonr of 11 x 20 row of trerr spaaed on 20 f o o t  senterr. Simatlne had 
ndt becn applied i n  previous yeapa because it; lis p b y b b x i o  t o  young neo- 
tar ine tree$,, 

The experimental design ir  P 2 by 3 taotirlal with 3 bloob, Sfmazlne 
will ba applied at  three rates. Two levels  of irrigation aunngement will 
bt wed t o  produce two levele of daep perablating waCcr to rWLat8 am ef-. 
fioient ep an overwatered irrigation condition. A lradient in uatel? 
Infiltration WBI noted between the northern and routhem endr of the rrits, 
Soil analyses indloatcd randier conditlonr at thr northern end of the 
plot .  Baaed on therre rerultlr the p l o t  wan blacked from north to south 
(Figure 1) 
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adjaoent tree-row and twa rou centerg (Figure 1) e The moat rfflcient Sr- 
rigation treatment will be based on a water budget, method wherr rnaugh 

water will be added t o  replentah rvallable water l o r t  from the flrrt I2 
i w h w  o f  aoil  and then water added to provide 10% deep prrcalotlon (Grant 
& al,, 1986) a Overwatered treatmentr will provide 175% of the drop water 
raquirrmmt, throretioally produoing 75s deep perwlating water 
Trrigrtlona will ooour when tensiometers plaoed i n  the roll  &t thr 12-inch 
depth indioato depletion o f  water t o  the wilting paint. At: that t ime,  
enough wrter will be added ta  replentah rvrllrble water down t o  tht 12- 
inoh a011 drptb. Rat86 of slmrzine appliaation will be 0 ,  1,  and 2 
Ibs/oore, The ,O lb/aore rate of amalne  applioatlon traatment will 
rneacrure potential etfeots of lrrfgatlon treatments on weed growth. 

Efficacy ef simdzlnc application5 will be determined by meacrurrmntr of 
gP6Wth and ma01 ef fitld-grown planba. Sredr 6f plant aprcler rcndtlvc 
t o  simzine will be planted a t  eaoh treated plot .  Counta of the mumbsr of 
plantr growing i n  caoh plot  m d  chrnger in plant, man8 over t ibe rhould be 

indiortiva o f  the mount of' rirnrrlne prerent in the r o i l .  Thr mh6dule 
far m a l a  sampllng 15 given in Table 1. The number and m a a m  o f  plankr 
rnearurtd at  -oh timr Interval will be varinblerr 8 n t ~ e d  into L repeated 
B8alUPlbl .Aanalyels af  Varianoe (ANOVA) Data will br anolyaed rooording 
to the following ANOVA table: 

Sausar, of Vsrianoe DP I 

Illooka 2 
2 

1 
1 

10 

In ordw to prsvide additional lnfsrmation on the oonorntrrtfon of 
rimazine i n  soil, cope samples, tbe conoentration of almazine will a140 be 
meaaured in soil sampler and i n  roil  water rxtractrd from rai l  suctian 

Y 



auotidn lydimrter&, A t  eaoh eamplinp dote, one aoL1 aample from tha 0-2 
inoh depth uLll be aolleated. Sol1 muathn lysimeters Mill br plmed a t  
tu6 dapthar, one a t  thr 124noh dipth  and another rt the 36-inah depth, 
Analyser will be conduoted uelne immuno-oherniorl aclsayr with 8 portbn a i  
the ramplcs analyzed by gas chramatagraphy (Cah e t  el,, in prrrb), 
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